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Aortico-Ieftventricular tunnel is a rare congenital anom-
aly that presents as aortic regurgitation and congestive
heart failure in childhood. Its association with a ven-
tricular septal defect is even more rare. Because of the
distortion ofthe normal anatomy around the aortic valve
and the rarity of this combination of defects, the diag-
In aortico-left ventricular tunnel , there is an abnormal con-
nection from the ascending aorta to the left ventricle which
bypasses the aortic valve . Patient s have clinical findings of
aortic regurgitation and congestive heart failure . The entity
was first described by Levy et al. in 1963 (l ). Since that
time , 38 cases have been reported (2) . Many of these cases
were misdiagnosed as aortic stenosis with regurgitation ,
pulmonary stenosis with regurg itation or ruptured sinus of
Valsalva. This case report illustrates the rare combination
of aortico-Ieft ventricular tunnel and ventricular septal defect
in an infant and correlates the echocardiographic and an-
giograph ic findings.
Case Report
The patient was a 7 month old white male infant admitted
to Texas Children's Hospital for evaluation of conge stive
heart failure . Cardiac catheterization at I week of age at
another institution revealed a ventr icular septal defect and
an " aort ic valve abnormality."
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nosis of aortico-Ieft ventricular tunnel with ventricular
septal defect may be difficult. The two-dimensional and
Doppler echocardiographic findings of aortico-Ieft ven-
tricular tunnel are described.
(1 Am Coli CardioI1985;5:757-60)
Clinical findings. Physical examination revealed a mal-
nourished and chronically ill infant weighing 4.3 kg. The
respiration rate was 70/min with mild to moderate intercostal
and suprasternal retractions. The heart rate was 130 beats/min
and the blood pressure was 105/45 mm Hg. Pulmonary rales
were present bilaterall y. The second heart sound was loud
and narrowly split. A grade 5/6 holosystolic murmur was
heard maximally along the lower left sternal border. A grade
2/6 high frequency early diastolic decrescendo murmur was
present at the base and a grade 2/6 diastolic rumbling mur-
mur was present at the apex . The liver was palpable 5 em
below the right costal margin . The spleen tip was felt 2 em
below the left costal margin .
Noninvasive studies. The chest X-ray film revealed car-
diomegaly with increased vascular markings. An electro-
cardiogram revealed biventricular hypertrophy .
A two-dimensional echocardiographic examination was
performed. On the long-axis parasternal scan, it was pos-
sible to follow the aortico-left ventricular tunnel from its
opening in the left ventricle to its insertion into the aorta
(Fig. IA). A perimembranous ventricular septal defect was
also visualized . In the parasternal short-axis scan , the re-
lation of the tunnel coursing anterior and to the right of the
aortic sinus could be demon strated (Fig. IB). The subcostal
scan (Fig. lC) demon strated the inlet perimembranous ven-
tricular septal defect and its relation to the tunnel's entrance
into the left ventricle .
Doppler recording in the aortico-left ventricular tunnel
at the ventricular end from the parasternal long-axis scan
revealed a systolic flow pattern toward the transducer and
a diastolic flow pattern directed away from the transducer
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Figure 1. Two-dimensionalechocardiograms. A, Long-axispara-
sternal views. The upper panel shows a perimembranous ven-
tricular septal (VS) defect and the left ventricular (LV) entrance
of the aortico-left ventricular tunnel (T). Scanning superiorly, the
middle panel demonstrates the tunnel curving superiorly to the
ascending aorta (AAo). In the lower panel, the area where the
tunnel opened up into the ascending aorta (ar rows) is demon-
strated. B, Parasternal short-axis views. The upper panel dem-
onstrates the relation between the aortic valve (AoV) and pul-
monary valve (PV). Scanning inferiorly, the middle panel shows
the relation of the tunnel (T) to the aortic valve. In the lower
panel, the tunnel is to the right and anterior to the aorta. C,
Subcostal views. In the upper panel, the dilated ascending aorta
is visualized. Scanning inferiorly, the middle panel shows the
opening of the tunnel into the left ventricle. In the lower panel ,
the ventricular septal defect (VSD), which is of the inlet peri-
membranous type, is demonstrated. A = anterior; I = inferior;
L = left; LA = left atrium; P = posterior; R = right; RV =
right ventricle; S = superior.
(Fig . 2). This demonstrated systolic anterograde and dia-
stolic retrograde flow in the tunnel.
Invasive study. At cardiac catheterization, the pulmo-
nary artery pressure was 100/45 mm Hg and a large left to
right shunt was present (Qp/Qs ratio > 3: I). Cineangiog-
raphy revealed a perimembranous ventricular septal defect
with severe regurgitation into the left ventricle from an
aortico-Ieft ventricular tunnel (Fig . 3) . Mild aortic stenosis
and ascending aortic dilation were also present. Aortic valve
regurgitation could not be ruled out because of the severe
regurgitation from the tunnel.
Surgical findings and treatment. Cardiovascular sur-
gery was recommended . At surgery, the heart was seen to
be greatly enlarged, as were the ascending aorta and pul-
monary artery. A bulge could be seen in the proximal aorta
just to the left of the right coronary artery . The aortic valve
appeared normal. Immediately adjacent to the aortic valve
was an aortico-left ventricular tunnel (Fig. 4). It rose above
the sinus of Valsalva of the right coronary cusp and passed
downward just to the left of the right coronary artery . Its
posterior margin was the anulus of the aortic valve giving
rise to the right comary cusp . The orifice of the aort ic
entrance of the tunnel was surrounded by rudimentary valve
tissue . This rudimentary tissue was continuous with the
aortic anulus as it abutted the tunnel. The caudal part of the
tunnel was dilated and bulged anteriorly into the right ven-
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Figure2. Pulsed Doppler echocardiogram with the
sample volume positioned in the aortico-left ven-
tricular tunnel. From the parastemallong-axis scan,
systolic flow turbulence is toward the transducer at
the top of the figure and diastolic flow turbulence
(D) is directed away from the transducer. This dem-
onstrates, respectively, the anterograde systolic and
retrograde diastolic flow in the tunnel. The electro-
cardiogram (ECG) is at the bottom.
LV
tricle. There was an inlet perimembranous ventricular septal
defect; closure of this defect with a Dacron patch was pre-
formed by working through a transverse incision in the
outflow tract of the right ventricle. The connection between
the tunnel and the aortic root was closed with a second
Dacron patch placed over the opening of the tunnel. The
right posterior part of the patch was sutured to the anulus
of the aortic valve near the origin of the right coronary cusp.
This isolated the tunnel from the lumen of the aorta. A small
patent ductus was also ligated.
Postoperatively, the patient had complete atrioventricular
block with hypotension and severe myocardial dysfunction.
Despite inotropic support and ventricular pacing, the patient
Figure3. Cineangiograms in the left anterior oblique projection.
A, The perimembranous ventricular septal defect and the aortico-
left ventricular tunnel (T) are visualized. B, Cineangiogram, taken
with injection into the aortic (Ao) root, demonstrates regurgitant
flow into the left ventricle (LV) through the tunnel. Aortic valve
regurgitation could not be ruled out. RV = right ventricle.
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Figure 4. Photographs taken during surgery. A, As-
cending aorta (AAo) (black arrow), aortic valve (AoV)
leaflets (open arrow) and entrance to the aortico-left
ventricular tunnel (T) can be seen. The lower forceps
are grasping the valve tissue around the aortic orifice
of the tunnel. B, Greater exposure of the aortic side
of the tunnel. Black arrows point to rudimentary valve
tissue present at the entrance of the tunnel.
died 30 hours after surgery. There was no clinical evidence
of residual ventricular septal defect or aortic regurgitation.
Discussion
Because of the rarity of aortico-left ventricular tunnel
and the distortion of the normal anatomy around the aortic
valve, an aortico-Ieft ventricular tunnel with ventricular sep-
tal defect may be difficult to diagnose. Aortico-Ieft ven-
tricular tunnel should be considered in all cases of severe
aortic regurgitation or suspected rupture of the sinus of
Valsalva in a neonate or infant.
The mortality rate associated with aortico-left ventricular
tunnel is high. In the 38 reported cases, all medically man-
aged patients died of congestive heart failure (2). Even with
corrective surgery, there was a 20% mortality rate. Al-
though our patient died postoperatively, improved prognosis
can be anticipated with earlier diagnosis .
Differential diagnosis. In most of the reported cases,
the exact diagnosis was unknown until the malformation
was revealed at surgery or discovered at autopsy. Although
angiocardiography can be very helpful in establishing the
diagnosis of aortico-left ventricular tunnel , in many cases
the angiograms may be difficult to interpret because of the
distorted left ventricular outflow tract anatomy and massive
aortic regurgitation . With two-dimen sional echocardiog-
raphy , the tunnel could be followed from its opening in the
left ventricle to its insertion into the aorta above the sinus
of Valsalva , which excluded the diagnosis of a ruptured
sinus of Valsalva. Doppler echocardiography was used to
establish the abnormal systolic and diastolic flow in the
tunnel and left ventricular outflow tract.
Associated defects. Aortico-left ventricular tunnel is also
associated with other defects. The aortic valve was abnormal
in 45% of 22 reported cases (3). Other rarer associated
defects include pulmonary stenosis and patent ductus arte-
riosus. Residual aortic valve regurgitation is common after
surgery and may be present in 50% of patients postopera-
tively (3). Including this case, valve-like tissue in the en-
trance of the tunnel on the aortic side has been described
in only three cases (4,5 ). The significance of this tissue is
not known . To our knowledge, our case is the second re-
ported in the English language in which a ventricular septal
defect accompanied an aortico-left ventricular tunnel (6).
Multiple two-dimensional echocardiographic scans from
different positions have been necessary for diagnosis of
associated anomalies such as aortic stenosis, patent ductus
arteriosus and ventricular septal defect.
We thank Nancy Mitchell for typing and manuscript preparation.
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